The effect of myocardial infarct size on cardiac reserve in rhesus monkeys.
Evaluation of cardiac reserve under myocardial infarction in patients is important for prognosis. However, this evaluation is difficult to be done due to high risk for mortality in patients with severe myocardial infarction. The present study was undertaken using non-human primate model as a substitute for humans to investigate the relationship between cardiac reserve and myocardial infarct size. Rhesus monkeys of 2-3 years old (n = 27) were subjected to left anterior descending artery ligation to introduce acute myocardial infarction. By altering the ligation position along the artery, varying sizes of myocardial infarction were generated, from 20 to 58 % of the total myocardium mass. These subjects were divided into 4 groups based on the infarct size: below 25 %, between 25 and 35 %, between 35 and 45 %, and above 45 % of the total mass. Changes in cardiac contractility were determined by echocardiography along with the development of myocardial infarction, and by invasive hemodynamic measurement at the end of the experiment. Correlation analysis revealed that hearts with infarct sizes <25 % of the total mass fully responded to the increase in the load generated by heart rate escalation. Hearts with infarct sizes between 25 and 45 % responded the load increase with gradient decline in the maximum contractility. Hearts with infarct sizes more than 45 % failed to respond to the increase in the load. Therefore, we consider myocardial infarct size <25 % of the total mass as compensable injury, between 25 and 45 % as depleting injury, and more than 45 % as exhausted injury with regard to cardiac reserve. This would serve as a surrogate model for patients with myocardial infarction.